Introduction
Compared to penetrating trauma, brachial artery injuries after closed elbow dislocations are uncommon. Only few case reports [1] [2] [3] [4] [5] [6] [7] and small case series [8] [9] [10] [11] [12] exist in the medical literature, with the largest series reporting on 12 brachial artery injuries [12] . Although there has been a rise in the incidence of traumatic vascular injuries in the Caribbean over the past three decades [13] [14] [15] [16] [17] [18] , there has been no report of brachial artery injuries from elbow dislocations in the regional literature. We report the clinical features in a patient who sustained this injury.
Presentation of case
An intoxicated 23-year old man fell off the tray of a truck approximately 6 ft to the pavement. He landed onto the left elbow and immediately began to experience severe pain and swelling at the site. Upon clinical evaluation, the left elbow was tender and swollen. There was subtle deformity at the joint and the skin over the antecubital fossa was tense and contused. The brachial pulse could not be appreciated but there was a palpable ipsilateral radial pulse that was lower in volume compared to the contralateral limb. No motor or sensory deficits were present. A diagnosis of dislocation with spontaneous reduction of the left elbow was made * Corresponding author. Tel.: +1 8687989627.
E-mail address: socawich@hotmail.com (S.O. Cawich). and a suspicion of vascular injury was entertained. Duplex doppler revealed the presence of triphasic flow in the brachial artery up to the level of the elbow joint with no flow distal to the elbow. Therefore, the patient was prepared for general anaesthesia and taken emergently to the operating theatre.
The elbow was explored using a curvilinear incision across the joint. The common flexor origin was disrupted and there was a large haematoma at this point with significant soft tissue contusion and oedema (Fig 1) . A 5 cm segment of the brachial artery was contused and there was a significant reduction in arterial pulsations in the artery beyond this point (Fig 1) . There was also a 5 cm segment of contusion in the ulnar recurrent artery.
The ipsilateral great saphenous vein was harvested for use as an interposition graft. Both arteries were repaired using the vein interposition graft with end-to-end anastomoses using 6/0 polypropylene sutures. The decision was made to address the ulnar recurrent artery since it was accessible in the operative wound, obviously injured and technically easy to repair. Post repair, good volume pulses were appreciated at the radial and ulnar arteries in the distal limb. The disrupted muscle at the common flexor origin was approximated without tension using 1/0 vicryl sutures. After revascularization, closed fasciotomies were performed at the ipsilateral forearm and the joint was immobilized with an external fixator (Fig 2) .
Post-fixation radiographs were acceptable (Fig 3) . The postoperative recovery was uneventful and the patient was discharged on clopidogrel for one year. At his follow up clinic visits at one year, the limb was viable, there were normal pulses appreciated in the limb and there were no restrictions in movement. 
Discussion
Over the past three decades, there has been a surge in the incidence of penetrating vascular injuries in Trinidad and Tobago [17, 18] and across the wider Caribbean [13] [14] [15] [16] . These injuries may lead to limb loss [9] , especially when the diagnosis is missed and there is a delay to restore perfusion.
As in our case, brachial artery injuries commonly result from a fall on the outstretched hand [19] [20] that results in anterior elbow dislocation [21] . They tend to occur in children [4, 6, 9, 12] , although the diagnosis should not be discounted in adults [21] [22] . Clinicians should maintain a high index of suspicion for brachial injury when patients present with blunt trauma from a fall onto the elbow coupled with signs suggestive of fracture-dislocation (painful swelling, bruising, loss of contour, and decreased range of motion) and signs of limb ischemia [21] .
Unfortunately, the diagnosis is often missed because the injuries are uncommon. The annual incidence of brachial artery injuries after closed elbow injuries has been reported to range from 0.47% [23] to 0.5% [24] . Additionally, the signs of ischaemia are usually attenuated since there is rich collateral flow in the upper limb through the profunda brachii, ulnar and radial collateral arteries [21] . This explains why Brahmamdam et al. [12] described these upper limbs as "pink pulseless hands". Instead of frank ischaemia, these patients have subtle signs such as palpable but reduced pulses, decreased capillary refill and reduced pulse oximetry readings [10] [11] [12] 21, 22] . This was similar to a previously reported case by Guler et al. [21] where there was normal capillary refill and radial artery pulsation in a patient with total disruption of the brachial artery from a closed elbow dislocation. These cases emphasize the need to maintain a high index of suspicion because only subtle signs of ischaemia may be present due to continued perfusion from upper limb collaterals.
When Frank ischaemia is present, emergent operative intervention is indicated. Even in cases where limb viability is not immediately threatened, a delay in restoring full perfusion may lead to long-term complications of limb ischaemia such as cold intolerance, reduced range of motion, and Volkmann's contracture [10, 12] . Therefore, most authorities recommend mandatory operative exploration for these injuries [4] [5] [6] 8, 10, 12] .
Arteriography is recommended to confirm and localize the injury in order to plan the operative intervention [8] . However, this may not be readily available under emergent conditions, especially in developing Caribbean countries. Despite being user dependent, duplex doppler ultrasound offers a reasonable alternative [25] since, it is readily available and rapidly completed. Otherwise, on the table angiography offers another reasonable alternative [25] .
The commonest pathologic lesions encountered at operation are arterial obstruction from thrombosis or intimal flaps at the injury site [9, 12] or complete arterial transection [9] . In these cases, the ideal treatment is to excise the injured segment and use the great saphenous vein [4, 6] or an arm vein [5] as an interposition graft to restore flow. This was done in the index patient with good outcomes.
Surgeons must be vigilant for nerve injuries that are frequently associated with posterior elbow dislocations [26] . Compartment syndrome after closed elbow trauma with brachial artery injury is uncommon [27, 28] , but can occur. Therefore, small-incision fasciotomies were performed prophylactically in this case. This provides a good balance between compartment decompression and wound complications [29] since, up to 12.5% of incisions will require vacuum therapy and/or skin grafting after open fasciotomy [30] .
Conclusion
Brachial artery injuries after closed shoulder dislocations are uncommon. A high index of suspicion should be maintained in order to make the diagnosis early. Exploration with excision of the injured segment and reverse vein interposition grafting is the treatment of choice in these cases.
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